This paper provides an overview of the Global Trade Analysis Project (GTAP) Data Base and its latest release, version 9. The GTAP Data Base has been used in thousands of economy-wide analyses over the past twenty-five years. While initially focused on supporting trade policy analysis, the addition of satellite accounts pertaining to greenhouse gas emissions and land use has resulted in a surge of applications relating to climate change as well as other environmental issues. The Data Base comprises an exhaustive set of accounts measuring the value of annual flows of goods and services with regional and sectoral detail for the entire world economy. These flows include bilateral trade, transport, and protection matrices that link individual country/regional economic datasets. Version 9 disaggregates 140 regions, 57 sectors, 8 factors of production, for 3 base years (2004, 2007 and 2011). The great success enjoyed by this Data Base stems from the collaboration efforts by many parties interested in improving the quality of economic analysis of global policy issues related to trade, economic development, energy and the environment.
Introduction
The GTAP Data Base is the centerpiece of the Global Trade Analysis Project. It's latest version, version 9, represents the world economy as 140 regions and 57 economic sectors for three benchmark year , 2007 and 2011 (Narayanan, Aguiar, and McDougall, 2015 . 1 The Data Base includes bilateral trade in goods and services, intermediate inputs among sectors, as well as taxes and subsidies imposed by governments. First created for global applied general equilibrium models, the GTAP Data Base is also used by other modeling communities such as Multi-region Input Output analysis (Hertel, Hummels, and Walmsley, 2013) , Global Social Accounting Matrix modeling (Thierfelder and McDonald, 2012) , Integrated Assess-ment Modeling (Elliott et al., 2010) and complex network science (Ukkusuri et al., 2016) . 2 The Data Base underpins thousands of economic model applications and to date, the GTAP website contains 1013 studies on International Trade, 893 on Growth and Development, and 521 on Climate and the Environment. The GTAP Data Base documentation has attracted more than 2600 scholarly citations. 3 The production of the GTAP Data Base relies on the contributions from many individuals and organizations throughout the world. Individuals contribute the best available input-output table for their country, while other experts contribute the macro-economic, trade, protection and other data required. The Center for Global Trade Analysis, the home of GTAP, coordinates these contributions and produces one usable, globally consistent, database which is a fully documented, publicly available, and regularly updated. The benefits of the centralized construction begin with the specification of a set of common standards, concordances and reference years. For many countries, Input-Output Table ( IOT) statistics are only produced sporadically. Furthermore, each country has its own sectoral breakdown, while the international data sets use their own classifications, all of which must be harmonized during the construction process. Once produced, data contributors and leading national and international organizations play a role in reviewing the database before it is made public, providing an extra layer of quality assurance.
Complementing the core GTAP Data Base are several extensions designed to make the Data Base more relevant to contemporary policy issues. For example, GTAP-E conveniently combines the GTAP Data Base with energy volume and carbon dioxide (CO 2 ) emissions data for ease of use with the GTAP-E model aimed at analysis of climate mitigation and energy policies (McDougall and Golub, 2009 ). The migration extension of the GTAP Data Base (GMig) contains additional data on labor force by country of origin, wages and remittances, as well as additional parameters required by the GMig2 model which focuses on international migration and policy responses (Walmsley, Winters, and Ahmed, 2007) . The Land Use Data Base (GTAP-AEZ) contains disaggregated land use data by type of land cover (cropland, forests and pasture) and 18 Agro-Ecological Zones (AEZs) (Hertel et al., 2008) . The Dynamic GTAP (GDyn) Data Base contains additional data on foreign income flows, reference economic growth rates, rates of return, as well as additional convergence parameters, all of which are required for running the Dynamic GTAP model (Ianchovichina and Walmsley, 2012) . The GTAP-Power Data Base disaggregates GTAP's single electricity sector into: transmission & distribution and generation activities, whereby the latter is further broken into nuclear, coal, gas (base and peak load), oil (base and peak load), hydroelectric (base and peak load), wind, solar, and other power technologies (Peters, 2015) . The GTAP Non-CO 2 Emissions Data Base complements GTAP-E providing information on other greenhouse gas (GHG) emissions such as Methane (CH 4 ), Nitrous Oxide (N 2 O), and Fluorinated gases (FGAS) (Irfanoglu and Mensbrugghe, 2016) . Together, these data bases have become core inputs into many of the Integrated Assessment Models used to evaluate the economic costs and benefits of climate regulations.
The remainder of the paper is divided into five sections. A brief overview of the structure of the GTAP Data Base is provided in Section 2. Section 3 discusses the methodology used in producing the Data Base. Section 4 identifies the updates specific to the latest release, version 9, made available to the public in May 2015. Section 5 illustrates some of the data included in the Data Base. The final section concludes.
Structure of the Data Base
The GTAP Data Base presents globally consistent data on consumption, production, and international trade (including transportation and protection data), energy data and CO 2 emissions for 140 regions and 57 commodities for three benchmark years (2004, 2007 and 2011) . 4 At its core, the GTAP Data Base is composed of Input Output Tables statistics, which are contributed by members of the GTAP Network. 5 These are of utmost importance because they provide the inter-sectoral linkages within each country. The GTAP 9 Data Base includes separate IOTs for 120 individual countries representing 98% of global gross domestic product (GDP) and 92% of the world's population, along with 20 composite regions which are mainly aggregations of smaller economies. Countries represented as individual regions are illustrated with blue coloring in Figure 1 , while the red denotes countries which are aggregated into 'rest of' regions and represented with combinations of the known IOTs. A complete list regions is provided in Table A .1. 6 Although the GTAP 9 Data Base covers all but 2% of the world's GDP at the individual country level, Figure 1 shows that country coverage in Africa needs to be improved. This gap would have been much larger were it not for two prior successful projects funded by the Netherlands Partnership Program and the World Bank that have facilitated a significant increase the number of African countries for which IOTs are available. The resulting data bases focused on Africa are freely 4 It is important to note that the data sources and methods used to build these three benchmark years are fully consistent, thereby allowing for meaningful comparisons of developments over time. This would not be the case if the user took data from GTAP Data Bases 7 (2004 ), 8 (2007 and 9 (2011) because both the core source data and the methods for processing these data change between releases. 5 To learn how to contribute to the GTAP Data Base, see https://www.gtap.agecon.purdue. edu/databases/contribute/default.asp. 6 For a detailed description of regions represented in the database, see https://www.gtap. agecon.purdue.edu/databases/regions.asp?Version=9.211. Notes: Figure 1 has been developed using Shademap, a free utility developed by Mark Horridge, accessible at http://www.copsmodels.com/shademap.htm.
Source: GTAP 9 Data Base.
available on the GTAP website. 7 The latest Africa data base, designed to enhance the depth and breadth of analysis conducted on this region, is an aggregation of the GTAP Data Base. It provides all the country detail available for Africa (i.e., 32 African regions) along with ten non-Africa region aggregates. Since version 5, released in 2001, all economic activity is accounted for by 57 products and services. These are mapped to the United Nations Central Product Classification (CPC) and the International Standard Industrial Classification (ISIC). The sectoral aggregation of the data base, detailed in Table A .2, represents 14 agricultural sectors (including forestry and fishing), four mineral extraction sectors, eight food processing sectors, 16 manufacturing sectors, three utility distribution sectors, construction, wholesale and retail trade, three transportation sectors, six service sectors, and dwellings. 8 For each country/region, the Data Base distinguishes the following factor endowments: capital, land, natural resources, and five labor categories consistent with the International Labor Organization's grouping of employment by occupation. The five labor categories in the GTAP 9 Data Base include (1) officials and managers, (2) technicians, (3) clerks, (4) service/shop workers, and (5) agricultural and unskilled workers, which provide a more detailed labor disaggregation than the two labor types identified in versions 4 through 8 of the GTAP Data Base. Prior to that, there was just a single labor category represented in versions 1 through 3. Walmsley and Carrico (2016) provide a detailed representation of labor categories represented in the GTAP 9 Data Base.
Due to the very large size of the full GTAP Data Base, the associated files are distributed with two alternative aggregation packages (FlexAgg and GTAPAgg), which allow users of the data base to tailor sectoral and regional aggregation to their needs. FlexAgg is a command line data aggregation program described in Villoria and McDougall (2015) . GTAPAgg is a Windows program with a convenient, graphical user interface that also aggregates the GTAP Data Base and is described in Horridge (2015) . Both of these aggregation packages include additional programs that reformat the GTAP Data Base. The GTAPView format provides a more intuitive and user friendly way to look at the GTAP Data Base (Bacou, Hertel, and Yu., 1999) . Another widely used format is the global social accounting matrix (SAM), which is consistent with the GTAP model and is explained in McDonald and Thierfelder (2004) .
The GTAP Data Base comprises four files: sets, parameters, core data, energy volumes, and CO 2 emissions. The core data consist of economic value flows valued in millions of current US dollars (i.e., valuation differs according to the reference year). Energy volumes are measured in million tons of oil equivalent (Mtoe). All the files are binary header array (HAR) files, to keep the size of the files small (Harrison and Pearson, 1998) . The HAR files are designed to work with the General Equilibrium Modeling PACKage (GEMPACK), a suite of economic modeling software products specifically designed for computable general equilibrium (CGE) modeling. Utilities exist for readily converting these HAR files to the General Algebraic Modeling System (GAMS) data exchange file (GDX) format, as well as to CSV files. 9 Table 1 shows the arrays in the sets file. These sets are designed to allow the data base to fully parameterize the standard GTAP model (Hertel, 1997) , which can be run with any aggregation of the GTAP Data Base. The array H1 is a list of regions. H2 lists goods and services that can be traded between regions. Primary factors/endowment commodities are listed in H6. Capital endowments are specified as a separate array for convenience in implementing the investment theory of the GTAP model. The arrays H7 and H8 divide the endowment commodities into two groups. In the standard GTAP model, the mobile endowment commodities (H8) are perfectly mobile across industries within each region; and the sluggish endowment commodities (H7) are imperfectly mobile, with the degree of mobility governed by an elasticity of transformation function in the GTAP model. In the standard data base, the five labor categories, as well as capital, are mobile, and land and natural resources are sluggish. This is suitable for long-run simulations. For short-run simulations, users may wish to alter this treatment, for example moving capital from H8 to H7, to treat it as sluggish rather than mobile. 
Types of tariffs
Notes: r is the number of regions, t is the number of traded commodities, s is the number of primary factors not perfectly mobile across industries, m is the number of primary factors perfectly mobile across industries, and g is the number of margins commodities (sectors).
Source: Contents of GTAP's sets file.
The remaining arrays are provided for convenience in implementing the theoretical structure of the standard GTAP model. The non-savings commodities, array H3, comprise the endowment commodities, the traded commodities, and an investment good. The demanded commodities, H4, comprise endowment and traded commodities; the produced commodities, H5, comprise traded commodities and services, as well as the investment good which is a composite of intermediate inputs contributing to the accumulation of capital goods in the economy. Finally, array MARG lists the margin commodities which are used to assign the international trade and transport margins in the GTAP model. 10 Table 2 shows the behavioral parameters provided with the GTAP Data Base (Hertel et al., 2016) . These include the source-substitution or Armington elasticities (used to differentiate goods by country or origin), the factor substitution elasticities, the factor transformation elasticities affecting the sluggish factors, the investment parameters, and the parameters governing the consumer demand elas-10 Users of the data base who are employing the GTAP Model should note that the derived arrays H3, H4, and H5 are obsolete as of 'gtap.tab' release 5.1 (they are now derived internally in the model's program). Also obsolete are the sluggish and mobile endowment commodity arrays H7 and H8; the sluggish/mobile distinction is indicated with a parameter, see SLUG header located in the parameters file. The header TARS was introduced in the GTAP 8 Data Base, showing the components of tariff available in the dataset in the new additional data header VTSS.
ticities. The first three sets of parameters are independent of the data construction process. The investment parameters are also required to run the GTAP model and offer additional flexibility to the users of the model in specifying the mobility of international investment in response to expected regional rates of return. The consumer demand parameters relate to the Constant Difference of Elasticities (CDE) demand system and are re-calibrated for every new version of the Data Base using expenditure elasticities that are calculated from estimates of an implicit, directly additive demand system (AIDADS) model based on the version of GTAP in current use. This approach is reported in Reimer and Hertel (2004) and discussed in Hertel et al. (2016) . Notes: t is the number of tradable commodities (sectors), s is the number of primary factors not perfectly mobile between industries, r is the number of regions, and e is the number of factor endowments.
Source: Contents of GTAP's parameters file.
The elements of the main data file are outlined in Table 3 . These flows include both input-output flows within each region and bilateral international trade flows. Most flows are measured at both tax-free and tax-paid prices (i.e., taxes are implicitly accounted for). Figure 2 offers a simplified view of the GTAP Data Base, excluding commodity taxes within each region -see Walmsley, Aguiar, and Narayanan (2012) for a comprehensive overview. In Figure 2 , each region's economy is summarized by sales of domestic and imported commodities (rows I and II respectively) and of factors of production (row III) across the domestic activities, final domestic uses (investment, private and government consumptions) and abroad by other countries (intermediate and final uses). The inputs into commodities' production are captured by column I. The naming convention matches that used in the GTAP Data Base and model, and follows the format "V" for value; "D" or "I" for domestic or imports; "P", "G", "F" or "X" for private, government, firm/intermediate or export demand respectively; and "M" for market prices. In Figure 2 , all values are at domestic market prices, which are exclusive of taxes but inclusive of domestic margins. 11 Sales of transport or margin commodities to the global transportation services pool (VST), which are used to supply international transportations services for exporting goods from one country to another are included in Figure 2 . 12 Figure  3 , also taken from Walmsley, Aguiar, and Narayanan (2012) , illustrates how the value of exports at market prices by destination (VXMD where "D" signifies destination) are linked to the value of imports at market prices by source country (VIMS where "S" signifies source) by export taxes/subsidies (XTAXD, shown in 11 Domestic sales of domestic and imported goods and factors are also valued inclusive of commodity and factor use taxes in the Data Base, as signified by "A" for agent prices (e.g., VDFA). 12 Three of the 57 GTAP commodities are also modes of transport or margin commodities in the GTAP Data Base: air (atp), water (wtp) and other (otp) transport corresponding to the three margins accounted for margin demand (VTWR) in Figure 3 (margin supply (VST) in Figure 2 ). t × r × r non-margin exports, at market prices VXWD t × r × r non-margin exports, at world prices XTRV t × r × r ordinary export tax VTSS 2 × t × r × r value of specific and ad-valorem tariff revenue Notes: t is the number of tradable commodities (sectors), r is the number of regions, e is the number of endowment commodities (primary factors), p is the number of produced commodities, d is the number of trade directions (exports, imports), and m is the number of margin commodities (sectors).
Source: Contents of GTAP's data file.
the header XTRV of the data file), transportation margins (VTWR) and import duties (MTAXD, shown in the header TFRV of the data file). Since GTAP was initially introduced as a trade model each of these 'wedges' is separately identified in the GTAP Data Base by commodity, country of origin and destination, along with trade valued both free on board (f.o.b.) and including cost, insurance, and freight (c.i.f.). The value of imports by commodity, source and destination at market prices by source (VIMS) are equal to the sum of Imports purchased for intermediate and final uses, that is Firms (VIFM), Government (VIGM), Investment (VIFM) and Private consumption (VIPM). The GTAP Data Base will soon be extended to distinguish the country of origin of imports into intermediate and final uses. Although there is currently relatively limited information globally about the sourcing of imports by different users, this is an area attracting considerable attention and we hope that adding this feature to the data base will encourage further contributions along these lines.
The main data file also includes arrays summarizing the value of revenue generated from protection measures and the subsidy expenditures related to support measures. The protection data is available in the GTAP data file both implicitly and explicitly. Implicitly, the rates of different protection instruments may be calculated from the different valuations of the same economic flow (e.g., value of output at agent prices, VOA, and value of output at market prices, VOM). Table 4 shows the protection measures that may be calculated from the data base and the arrays associated with these measures. The import and export duties calculated from the data base are the comprehensive measures, described in detail in Narayanan, Aguiar, and McDougall (2015) . The protection data explicitly declared in the GTAP data file are the revenue values or expenditure values associated with the protection measures. The revenues/-expenditures from the different types of import and export instruments are given in separate arrays. These explicit arrays are TFRV, XTRV, MFRV, ADRV, PURV, VRRV, OSEP, ISEP, and FBEP, each of which is defined in Table 3 . VTSS is a new header introduced in GTAP 9, showing the value of the tariff revenue data by its two components, namely, specific and ad-valorem measures.
In addition to observations on input-output flows, trade margins, trade taxes and commodity taxes, the GTAP Data Base also includes income taxes, savings (SAVE), capital stocks (VKB), depreciation (VDEP), and population (POP) data for each country/region. 13 Tables 5 and 6 show the format of the energy volumes and CO 2 emissions data files. There are six energy commodities in GTAP: coal, oil, natural gas, petroleum and coke products, electricity, and gas distribution. The Data Base includes three arrays reporting the volume of energy purchases by firms and by households and the government and also the volume of bilateral trade in energy, in Mtoe. Detailed documentation about the energy volumes tracked in the GTAP Data Base is available at McDougall and Lee (2006) . Mirroring energy volumes, the data base also tracks CO 2 emissions associated with firms, household and government purchases of energy commodities. 13 Savings absorb a host of omissions such as foreign income payments and/or remittances flows and are accounted for to obtain macroeconomic balance. In each region, the capital stock in the benchmark year is used to determine the investment to capital ratio and depreciation, which are used by the model to determine net investment. Depreciation is set at 4% of capital stocks. Population data is measured in millions and is not read in by the current standard version of the GTAP model, but it is useful for post-simulation calculations. Notes: n is the number of energy commodities (sectors), p is the number of produced commodities (sectors), and r is the number of regions.
Source: Contents of GTAP's energy data file. Notes: f is the number of fuel commodities, p is the number of produced commodities (sectors), and r is the number of regions.
Source: Contents of GTAP's CO 2 data file.
Summary of the construction methodology
Constructing the GTAP Data Base requires integrating and reconciling more than a hundred IOTs contributed by GTAP network members across the world and international datasets contributed by several international organizations. After receiving an IOT from a contributor, it is checked to ensure that it satisfies certain formal requirements. If there are serious deviations from these requirements, we advise the contributor and request changes. As described by Huff, McDougall, and Walmsley (2000) , the contribution process consists of reformatting the IOT and checking that the transformations did not affect balance conditions. We flag any negative use values, because we require that all uses be non-negative, except for changes in stocks; the latter are subsequently removed in the data construction process. We also flag excessively large taxes or subsidy rates in the contributed table. We compare the cost structure of the IOT against a representative table and the previous IOT for that country, if it exists. Finally, we report these checks to the contributor for verification and correction if necessary.
Once accepted, the IOTs go through a number of stages before they can be integrated into the GTAP Data Base. First, agricultural production targets are applied to certain IOTs before the main data construction phase. Since GTAP 6 Data Base, agricultural production in IOTs is adjusted to target the Organization for Economic Co-operation and Development (OECD) database on Producer and Consumer Support Estimates for Agriculture. 14 Second, many tables contain inappropriate treatment of government services. Under standard national accounting conventions, government consumption includes the outputs of "non-market processes of production" and excludes their inputs, which are instead included as intermediate inputs by various industries, notably, public administration and defense. Most IOTs contributed to GTAP apply this convention, but some do not. For those that do not, modifications are made in the construction process to rectify the problem.
Third, IOTs that represent fewer than the 57 sectors in the GTAP Data Base are disaggregated to conform to the current sector listing. For GTAP 9, 105 IOTs did not contain all 57 sectors and required disaggregation, of which 74 required agricultural disaggregation and 102 required disaggregation of non-agricultural sectors. Disaggregation of agricultural and food sectors draws on a dataset constructed from Food and Agriculture Organization of the United Nations (FAO) data and previously contributed IOTs (Peterson, 2016) . This dataset is constructed by regressing IOTs coefficients of agricultural and food sectors for the countries that have full agricultural disaggregation in their contributed IOTs, against production, consumption and trade from the FAO dataset. The coefficients estimated in such a regression are then used to extrapolate the IOT coefficients of all other countries us-ing the FAO statistics on production, consumption and trade. The disaggregation routine then employs these disaggregated IOT coefficients in place of the aggregate food and agricultural IOT coefficients in the IOTs.
For the non-agricultural commodities, contributed IOTs that represent the full 57 GTAP sectors are weighted by GDP and combined to create a representative IOT. This representative table is then used to calculate production and input shares for aggregated sectors in cases where the non-agricultural detail is insufficient. Finally, for each region where we have no contributed table, a composite table, calculated as a linear combination of IOTs for selected regions, mapped to the missing countries, is calculated. A different selection of regions is made for each composite region, matching as closely as possible the composite region's income level and production pattern.
With this global collection of IOTs in hand, our task is to ensure consistency amongst the different datasets contributed. In general, we adjust the IOTs to the international data sets rather than the other way around. The reason for this is that international data sets are generally more up-to-date and in some cases, such as for the energy and trade data sets, they are subjected to international balance conditions, which the country IOTs do not collectively satisfy. We call the adjustment procedure, the FIT process. This is used to fit the IOTs to the international data sets using entropy theoretic methods (James and McDougall., 1993) . 15 This means, for example, that for any given country, the GDP reported in GTAP must be adjusted to match that reported in the World Bank (Aguiar, 2013) . Similarly, the merchandise export and import data matches the consistent bilateral trade matrices which our contributor, Mark Gehlhar of the US Department of Interior has pre-processed to ensure global consistency (Gehlhar, 1996) . With GDP fixed, this requires us to adjust other GDP expenditures, including Private Consumption, Government, and Investment expenditures.
A key component of the GTAP Data Base is the treatment of protection and domestic support. The International Trade Centre (ITC) provides a rich a dataset on different types of tariffs on imports, including specific tariffs, ad-valorem tariffs, tariff rate quotas, compound tariffs and mixed tariffs, all converted into ad-valorem basis at Harmonized System (HS) 6 level. We make these data available at this disaggregated (HS6) level, along with trade flows, in the form of a tool called Tariff Analysis and Simulation Tool for Economists (TASTE) developed by Horridge and Laborde (2008) , so that users can construct disaggregate shocks in tariffs (i.e. starting from the HS 6 level and aggregating to GTAP sectors). In GTAP, we aggregate this data base to 57 sectors. The agricultural domestic support dataset in GTAP is contributed by the OECD and this follows the Producer Support Estimate ap-proach, with both coupled and decoupled payments handled separately. Payments coupled to production primarily include the single-commodity transfers, while decoupled payments may come under group commodity payments, all commodity payments and other transfer payments. We convert all domestic support payments into subsidy rates at the GTAP sector and regional level. These are available for all OECD countries and 10 non-OECD countries.
Updates in version 9
The GTAP 9 Data Base builds heavily on earlier work at Purdue University, as well as research and data base development efforts at a number of national and international agencies. Indeed, the earliest versions of the GTAP Data Base built very heavily on the Sectoral Analysis of Liberalising Trade in the East Asian Region (SALTER) Project which was undertaken at the Australian Industry Commission during the 1980s and early 90s. Table 7 shows the gradual expansion of regional and sectoral coverage since 1990 when the first version was released, along with some of the other major improvements in the database.
Each new version of the GTAP Data Base has increased the regional coverage. The OECD supplied GTAP with the agricultural production targets for the non-EU27 OECD countries as well as some non-OECD countries (Brazil, China, Indonesia, Kazakhstan, Russia, Ukraine, South Africa, Israel and Chile). Agricultural production targeting is documented in the detailed documentation available online (Haqiqi et al., 2016) .
Macroeconomic aggregates (GDP, private consumption, government consumption, and investment) are used in updating the IOTs to common reference years 2004, 2007 and 2011 . The primary source of macroeconomic data used in GTAP 9 is the World Bank World Development Indicators. As in previous versions of the GTAP Data Base, reconciled bilateral merchandise trade data, based on the United Nations Commodity Trade Statistics Data Base have been utilized. For version 9, the IEA energy volume, taxes and prices data has been included for the years 2004, 2007 and 2011. Significant improvements that were made to the bilateral services trade data in GTAP 7 as a result of the efforts of Nico van Leeuwen and Arjan Lejour from the CPB, have been further carried forward to GTAP 9, for all three years: 2004, 2007 and 2011 . In the past, bilateral services trade was estimated based on unilateral data obtained from the International Monetary Fund (IMF). Since GTAP 7, bilateral data on services trade were obtained for the OECD countries from the CPB and these are now combined with the IMF data to significantly improve the quality of the estimated bilateral services trade data. 17 Domestic support data are now available for the following OECD countries: Australia, Canada, European Union (EU27), Iceland, Japan, Korea, Mexico, Norway, Switzerland, Turkey, and the US. The non-OECD member economies covered in the domestic support dataset for all three years are: Brazil, China, Indonesia, Kazakhstan, Russia, Ukraine, South Africa, Israel and Chile. One significant improvement in the domestic support dataset is that for all countries except the EU27, the data sources (i.e., OECD) as well as country coverage are identical for all the three reference years.
Agricultural 19 Estimates of the export tax equivalent (ETE) of the export quotas on textiles and clothing (wearing apparel) exports under the Agreement on Textiles and Clothing were provided by Francois, Wörz, and Narayanan (2013) . For Canada and the EU15, the ETE estimates are for 2003 and for the US ETE estimates are for 2004. For 2007, all of these ETE's are set to zero, given the phase-out of MFA quotas. However, in keeping with their WTO accession agreement, quotas on Chinese exports remain in place for the US, Canada and the EU. We extrapolated ETEs from the 2004 data to 2007 for China, based on the extent to which the quotas for Chinese exports were allowed to grow in each of these countries.
For reference years 2007 and 2011, we obtained tariff data directly from MAcMap, which compiles primary national customs information. 20 For 2004, we continue to use the dataset contributed for version 7 by David Laborde through the joint efforts of ITC and CEPII. Detailed documentation of Version 9 of the GTAP Data Base is provided by Narayanan, Aguiar, and McDougall (2015) .
Numerical illustration
There are many aspects of the Data Base value flows that can be highlighted. In this section, we chose to focus on imports for intermediate use, which as a share of total imports have risen over time as seen in Table 8 .
The share of imports used by the agricultural sector is small relative to that of other sectors. This in contrast to the share of imports into the manufacturing sectors, which represents the largest share of total imports for intermediate use.
The importance of the energy sector, relative to other sectors is increasing over time. In fact, Figure 4 , which shows the import share of total imports by sector and all sectors for the three reference years in GTAP 9, indicates that the energy sector is the most import intensive and that this import dependency has increased over time.
Focusing on importing countries, between 2004 and 2011, the Rest of the world aggregate region has increased its participation by about 2%, see Figure 5 
Summary and conclusion
Version 9 of the GTAP Data Base includes IOTs for 140 regions and bilateral trade data for 57 products and services which, together, exhaust global economic activity. The Data Base presents globally consistent data on consumption, production, and international trade (including transportation and protection data), energy data and carbon dioxide (CO 2 ) emissions for three benchmark years (2004, 2007 and 2011) . The Data Base includes tariff information converted into ad-valorem and domestic support payments as subsidy rates. The core data consist of economic value flows valued in millions of current US dollars (i.e., valuation differs according to the reference year). Several satellite extensions complement the GTAP Data Base. There is an energy extension (GTAP-E), a migration satellite (GMig), a land use satellite (GTAP-AEZ), an extension for the Dynamic GTAP model (GDyn), an extension to represent the electricity sector in detail (GTAP-POWER) and a non-CO 2 emissions dataset.
One of the reasons for the success and longevity of the data base is the fact that it relies on the contributed datasets from a large network of individuals, Board member agencies and institutions from around the world. No individual agency or Center could accomplish this task and the GTAP Data Base would not exist, absent this network and the commitment of individuals to making this high quality product publicly available.
The Network of GTAP Contributors also provides an excellent resource for improvement of the Data Base. Those who identify areas for improvement or extension of the data base are free to share their suggestions with GTAP Staff, as well as the GTAP Advisory Board. This Consortium of more than two dozen leading national and international agencies provides the resources and long term guidance and direction which are key to the longevity of this data base. Individuals interested in accessing the GTAP Data Base are referred to the web site: https:// www.gtap.agecon.purdue.edu/databases/default.asp where older versions can be downloaded for free. The most recent versions of the Data Base are free to contributors (both data contributors and consortium members). Others are charged a fee, the revenue from which goes to support ongoing development of the Data Base.
